Valproic acid effects in the hippocampus and prefrontal cortex in an animal model of post-traumatic stress disorder.
Reactive oxygen species (ROS) and pro-inflammatory cytokines (PIC) are upregulated in post-traumatic stress disorder (PTSD). Histone deacetylase inhibitors (HDACi) modify genetic transcription and can diminish ROS and PIC escalation. They can also modulate levels of neurotransmitters such as catecholamines and serotonin (5-HT). Thus, this study sought to analyze the effects of the HDACi valproic acid (VA) on oxidative stress, inflammation, and neurotransmitter modulation via a predator exposure/psychosocial stress animal model of PTSD. PTSD-like effects were induced in male Sprague-Dawley rats (n=6/group×4 groups). The rats were secured in Plexiglas cylinders and placed in a cage with a cat for 1h on days 1, 11, and 40 of a 40-day stress regimen. PTSD rats were also subjected to psychosocial stress via daily cage cohort changes. At the conclusion of the stress regimen, the treatment group (PTSD+VA) and control group (Control+VA) rats were given VA in their drinking water for 30 days. The rats were then euthanized and their brains were dissected to remove the hippocampus and prefrontal cortex (PFC). Whole blood was collected to assess systemic oxidative stress. ROS and PIC mRNA and protein elevation in the PTSD group were normalized with VA. Anxiety decreased in this group via improved performance on the elevated plus-maze (EPM). No changes were attributed to VA in the control group, and no improvements were noted in the vehicle groups. Results indicate VA can attenuate oxidative stress and inflammation, enhance fear extinction, and correct neurotransmitter aberrancies in a rat model of PTSD.